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Introduction
When　planning　orbital　surgery，　the　surgeon
should　have　three　primary　goals：　first　of　all，　the
approach　should　be　designed　to　provide　adequate
exposure　to　safely　perform　the　surgery．　The
requirements　for　exposure　will　be　different
depending　on　the　nature　of　the　surgery，　so　that
biopsy　of　a　tumor，　for　example，　may　require　less
exposure　then　complete　removal　of　a　tumor　or
orbital　reconstruction．　Second　of　all，　the　ap－
proach　should　be　designed　to　minimize　the　oper－
ative　time　and　the　collateral　damage　to　other
structures．　Finally，　the　incision　should　be
designed　to　be　as　cosmetically　invisible　as　possi－
ble，　commensurate　with　the　first　two　goals．
　　In　order　to　achieve　these　goals，　flexible　think－
ing　is　mandatory．　There　can　be　no　rote　ap－
proaches　to　the　orbit．　Every　disease，　every　case，
every　patient　is　different．　The　surgeon　should　use
creativity　and　imagination　in　designing　the
approach　in　any　given　patient．　Surgery　begins
with　and　is　founded　on　an　intellectual　exercise
that　combines　encompassing　knowledge　of　clini－
cal　disease　with　the　skillfu1　collection　and　analy－
sis　of　data　from　history，　physical　examination，　and
investigation．　The　performance　in　the　operating
room　is　more　dramatic　but　in　many　ways　less
important　than　preoperative　thinking　and　plan－
ning．　At　the　time　of　surgery，　the　surgeon　draws
on　intellectual　resources，　including　knowledge　of
anatomy，　physiology，　and　surgical　pathology，　and
applies　these　in　a　creative　way　to　the　problem　at
hand，　prepared　at　all　times　to　change　course　or
even　invent　a　new　operation　if　the　need　arises．
　　In his paper，　1　will　review　the　some　of　the
orbi al　approaches　that　1　have　found　particularly
useful．　1　hop 　that　the　description　of　these　tech－
nical　approaches　will　not　only　provide　the　reader
with gui ance　r garding　the　execution　of　these
procedures，　but　also　stimulate　the　reader’s　inter－
est and　 magination　with　regard　to　the　process　of
the　designing　orbital　surgical　approaches　for　indi－
vidu 　pa i nt．　For　a　more　complete　review　of
a　surgical　approaches　to　the　orbit，　the　reader　is
referred　to　Jack　Rootman’s　surgical　Atlas　i）．
　　Inferior　Orbit：　Conjunctival　Fornix　lncision
　The　transconjunctival　approach　to　the　inferior
and　lateral　orbit　is　extremely　versatile　and　use－
fulL’N5）．　For　example，　blowout　fractures　of　the　floor，
orbital　decompression　of　the　floor，　biopsy　of　dis－
ease　 f the　inferior　half　of　the　orbit．　and　removal　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’
of　benign　tumors　of　the　anterior　two－thirds　of　the
infe io 　orbit　can　all　be　accomplished　through
this　incision．
　　We　find　only　extremely　rare　indications　to
approach　this　space　cutaneously　because　of　the
substan al dvantages　of　the　conjunctival
approach．　This　incision　avoids　the　risk　of　eyelid
retraction　or　lateral　canthal　rounding　that　char－
acterizes　cutaneous　approaches　to　the　inferior
orbit．　The　absence　of　a　cutaneous　scar　is　also
a　m ld advanta ，　although　a　carefu1　subciliary
incision　usually　leaves　a　minimally　noticeable　scar．
The　presenc 　of　severe　conjunctival　disease，　for
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example　uncontrolled　ocular　cicatricial　pem－
phigoid，　might　motivate　us　to　use　a　cutaneous
approach．　Also，　the　bones　anterior　to　the　lacrimal
duct　foramen　are　poorly　accessed　so　that　exten－
sive　orbital　floor　and　rim　fractures　that　extend
into　the　naso－orbital－ethmoidal　region　might　be
better　approached　through　a　cutaneous　or　com－
bined　conjunctival，　sublabial，　and　coronal
approach．
　　After　cantholysis　（which　is　not　necessary　in
every　case，　particularly　if　the　lower　eyelid　is　lax），
the　eyelid　is　retracted　away　from　the　globe　and
scissors　or　cutting　cautery　are　used　to　dissect
through　the　conjunctiva　and　lower　eyelid　retrac－
tors　to　access　the　inferior　orbital　rim．　The　assis－
tant　holding　the　eyelid　with　a　DesMarres　retrac－
tor　should　be　carefu1　to　hold　the　retractor　against
the　anterior　rim，　to　stretch　the　tissues　over　the
bone　and　more　importantly，　protect　the
surgeon　from　inadvertently　cutting　through　the
septum　and　skin　of　the　eyelid．　Once　the　arcus
marginalis　is　exposed，　the　orbit　can　be　entered
either　intraperiorbitally　（for　example　to　access　an
intraconal　tumor）　or　extraperiorbitally　（to　expose
an　orbital　floor　fracture，　for　example，　or　to
decompresss　the　orbital　floor　and　medial　wall．）．
In　the　sub－periorbital　plane，　cutting　with　bipolar
cautery　across　Mueller’s　vestigial　muscle　at　the
inferior　orbital　fissure　connects　the　lateral　and
inferior　orbital　spaces　and　provides　wide　access　of
the　inferolateral　orbit．
Medial　Orbit：　Transcaruncular　（Baylis）　incision
　　The　transcaruncular　approach　provides　wide
the　access　to　the　medial　orbit　back　to　the　optic
canal　ring，　with　an　undetectable　incision　and　with
rapid　minimally　invasive　entrance　to　the　orbit6・7）．
Both　the　extraperiosteal　and　the　intraperiosteal
spaces　can　be　rapidly　achieved．　The　examples　of
applications　for　the　transcaruncular　（Baylis）　to
incision　include　medial　orbital　wall　fracture，
medial　decompression，　medial　intraconal　benign
tumor，　rescue　of　lost　medial　rectus　muscle，　and
orbital　ethmoid　process　such　as　tumor　or　mucocele．
Case　1．
　　The　important　technical　points　are　as　follows．
The　conjunctiva　and　medial　orbit　are　infiltrated
with　lidoc ine　with　epinephrine　1：100，000．
Retraction　of　the　medial　margin　of　the　upper　and
lower　eyelid　is　performed　with　fine　toothed　for－
ceps．　The surgeon　grasps　the　medial　conjunctiva
with　a fine　forceps，　and　incises　the　caruncle　in　its
ateral　1／5　junction．　The　conjunctival　incision　is
then　extended　to　the　superior　and　the　inferior
fornix　for a　total　 ength　of　2　cm．　A　curved　Stevens
scissors　is　inserted　into　the　incision　with　the　tips
plac d　on　the　posterior　lacrimal　crest．　Gently
palpat ng　the　posterior　lacrimal　crest　with　the　tip
of　the　scissor　in　the　anterior－posterior　direction
helps　to　identify　the　posterior　side　of　the　poste－
rior　lacrimal　crest．　On　the　posterior　aspect　of　the
crest， blunt　dissection　is　performed　by　opening
the　tips　of　the　Stevens　scissors　while　maintaining
firm　bu 　not　excessive　pressure．　Excessive　pres－
sure　may　cause　entry　into　the　ethmoid　sinus．
The　scissor　dissects　a　natural　plane　along　the
posterior　surface　of　Horner’s　muscle．　Prior　to
removing　the　Stevens　scissors，　a　12　mm　malleable
retractor　is　placed　on　top　of　the　scissors　and
press d　ag inst　the　posterior　lacrimal　crest　before
the　scissors are　withdrawn．　A　lacrimal　rake　is　used
at　the　medial edge　of　the　conjunctiva，　and　blunt
diss ction　is　used　to　expose　the　periosteum　of　the
posterior　lacrimal　crest．　The　periosteum　can　then
be　incised　to　to　gain　access　to　the　subperiosteal
space．　Wide　the　dissection　of　the　periosteum　at
th 　mouth of　the　incision，　from　the　orbital　roof
down　to　the　orbital　floor，　is　important　to　provide
adequate　exposure．　When　1　observe　people　hav－
ing　trouble　with　the　caruncle　approach，　1　often
note　failur 　to　observe　this　critical　principle　of
creating　a wide　periosteal　opening　at　the　mouth
of　the　incision．
　　The　inferior　fornix　and　caruncular　incisions
can bejoin d　when　necessary　to　provide　access　to
the　inf rior　and　medial　orbit，　for　example　to　treat
a　large　blowout　fracture　of　the　floor　and　medial
wall．　When　joining　the　two　incisions，　it　is　neces－
sary　to　cut　across　i ferior　oblique　muscle，　and　the
muscle　should　be　sutured　back　to　its　origin　at　the
end　of　the　 as ．　This　combined　medial　and　infe－
rior　conjunctival　incision　is　extremely　powerful
and　provides　outstanding　access　to　the　entire
medial　wall　and　floor：　it　is　the　optimal　approach
to reduce　large　orbital　fractures　that　involve　the
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floor　and　medial　wall．
Lateral　Orbit：　Eyelid　Crease　lncision
　　With　experience，　a　considerable　part　of　the
orbit　can　be　accessed　without　the　requirement　for
bony　excisions4）．　This　is　particularly　true　when
the　surgeon　takes　advantage　of　the　ability　to　drain
or　decompress　benign　cystic　lesions　such　as
cavernous　hemangiomas　or　dermoid　cysts．　The
superior　medial　orbit　can　easily　be　accessed
through　this　eyelid　crease　incision，　for　example
to　cannulate　the　superior　ophthalmic　vein8）．　or　to
remove　a　dermoid　cyst　or　other　benign　tumor．
　　Although　deeper　lesions　of　the　lateral　orbit，
particularly　lacrimal　gland　tumors，　require　a　bony
lateral　orbitotomy，　more　anterior　lesions　such　as
lacrimal　gland　biopsy　or　tumors　in　the　intra一　or
extra－conal　space　below　the　lacrimal　gland　can
often　be　approached　safely　and　efficiently
through　an　anterior　orbitotomy　without　bone．
　　Through　an　eyelid　crease　incision，　the　superior
orbit　and　orbital　lobe　of　the　lacrimal　gland　can
be　easily　accessed．　The　intraconal　space　is
accessed　by　distracting　the　levator　aponeurosis　or
occasionally　by　making　a　vertical　incision　through
the　aponeurosis；　the　extraconal　space　above　the
superior　rectus　levator　complex　is　accessed
directly．　The　frontal　nerve　can　be　easily　identified
and　avoided．　The　lacrimal　gland　is　accessed
directly　for　biopsy；　complete　removal　of　the　gland
is　more　safely　performed　by　removing　the　lateral
wall　of　the　orbit．　Examples　of　intraorbital　lesions
that　might　be　approached　through　a　crease　inci－
sion　include　hemangiomas　and　other　benign
tumors　of　the　superior　anterior　orbit，　lacrimal
gland，　extraocular　muscle　or　orbital　tumor　biopsy，
and　superior　orbital　abcess　drainage．
Case　2．
　　If　an　extraperiorbital　dissection　is　preferred，
a　suborbicularis　plane　can　be　followed　superiorly
in　the　eyelid　until　the　arcus　marginalis　of　the
superior　orbital　rim　is　achieved，　and　then　entry
into　the　subperiorbital　plane　can　be　achieved
without　opening　the　orbital　septum　or　spilling
orbital　fat．　lt　may　be　necessary　to　chip　the　supe－
rior　orbital　neurovascular　bundle　out　of　a　canal
in　order　to　distract　it　for　wide　dissection　in　the
superior　subperiorbital　space．　Dermoid　cysts，
mucoceles，　and　bony　tumors　or　granulomas　are
examples　of　processes　that　might　be　approached
through the　 yelid　crease　in　the　superior
subperiorbital　plane．
　　The　best　example　of　wide　subperiosteal　expo－
sure　by　the　eyelid　crease　incision　is　lateral　orbital
decompres iongFVii）．　The　orbital　rim　is　left　intact，
although　bone is　sculpted　from　the　inner　aspect
of　the　rim　in　the　area　of　the　lacrimal　gland　fossa
（lacrimal keyhole）．　1　routinely　remove　large
volum s　of　b ne　from　the　deep　areas　in　the　zygo－
matic　and　sphenoid　bone，　working　in　the　subpe－
rios al plane　through　a　cosmetically　hidden
eyelid　crease incision．　The　important　technical
points　are　as　follows．　Through　the　eyelid　crease
incision，　a　sub　orbicularis　plane　is　followed　supe－
riorly　to　the orbital　rim．　The　septum　remains
intact　so　that　fat　does　not　spill　into　the　field．　Cut－
ting　ca ery　is　used　to　incise　the　periosteum　of
the　orbital　rim　2　to　3　mm　outside　the　arcus　mar－
ginalis．　A　subperiosteal　plane　is　then　dissected
outside the　orb t，　including　inferiorly　onto　the
face　of　th 　zygoma．　Often，　when　1　observe　some－
one　struggling　with　this　approach，　they　have　not
adequately　rel ased　the　periosteum　over　the
zygoma．　1 often　dissected　onto　the　zygomatic　arch
and　onto　the　malar　eminence　in　order　to　achieve
adequate　expo ure：　except　for　the　temporal　zygo－
atic artery，　this　is　a　bloodless　and　rapidly　dis－
sected plane．　A　similar　release　is　performed　supe－
riorly　along　the　frontal　bone，　working　outside　the
orbit　to　prepare　for　wide　exposure　once　the　arcus
marginalis　is　undermined．　Once　the　periosteum
is　adequately　elevated　off　the　zygoma　and　frontal
bone，　1　release　the　arcus　marginalis　in　the　area
of　the　frontal　zygomatic　suture，　and　and　dissect
a　subperiosteal　plane　within　the　orbit．　The　lacrimal
meningeal　and　zygomatico－temporal　arteries
often　need　to　be　cauterized．　In　the　sub－periorbital
p ane，　c tting　with　bipolar　cautery　across
Mueller’s　vestigial　muscle　at　the　inferior　orbital
fissure　connects　the　lateral　and　inferior　orbital
spaces　and　provides　wide　access　of　the　inferolat－
ral　orbit．　Excellent　exposure　from　the　superior
orbital　fissure　to　the　orbital　floor　can　be　achieved．
Lateral orbital　decompression　performed
through　the eyelid　crease　incision　will　be
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discussed　further　in　a　subsequent　section．
Bony　Margin　lncisions
　　To　obtain　maximal　exposure　of　the　deep　orbit，
and　for　lesions　that　enter　the　adjacent　temporalis
or　cranial　cavities，　the　bony　incisions　will　be　nec－
essaryi2Ni6）．　Bony　incisions，　which　can　be　made
through　cosmetically　minimal　eyelid　crease　or
coronal　incisions，　should　be　fluid．　ln　some　cases，
a　small　marginotomy　is　all　that　is　needed．　ln　other
cases，　a　wide　the　bony　excision　involving　various
parts　of　the　roof，　lateral　wall，　and　zygoma　will　be
required．　Consultation　with　preoperative　imaging
studies　will　identify　the　position　of　the　anterior
cranial　fossa　and　frontal　sinus　to　aid　in　designing
this　bony　incision．　The　segment　of　the　superior
orbital　rim　that　is　anterior　to　the　intracranial　cav－
ity　is　deeper　than　many　surgeons　realize；　in　most
cases，　10　to　12　mm　of　the　superolateral　bony　rim
can　be　excised　without　risk　of　intracranial　entry．
The　fronal　sinus　occasionally　aerates　this　region
and　may　be　entered　particularly　if　the　bony　rim
excision　is　extended　medially；　the　frontonasal
duct　remains　intact，　and　only　simple　bony　closure
with　care　taken　to　avoid　incarceration　or　locula－
tion　of　sinus　mucosal　spaces　is　necessary．
　　Rather　than　having　in　mind　a　standard　lateral
orbitotomy，　the　surgeon　should　be　flexible　and
creative　in　designing　customized　bony　incisions
based　on　the　particular　location　and　histology　of
the　orbital　disease．
Case　3．
Lateral　apical　tumors
　　Tumors　of　the　orbit　apex　are　difficult　to
approach　through　a　standard　lateral　orbitotomy
exposure．　The　transcranial　approach　has　been
described，　but　it　requires　an　open　craniotomy　as
well　as　dissection　through　the　annulus　of　Zinn　in
its　tight　superior　segment　to　reach　intraconal　and
inferior　lateral　tumors，　and　reported　cases　of
visual　loss　and　other　of　sensory　damage　may　be
related　to　this　tight　exposure．　1　have　found　that
enlarging　the　bony　incision　of　the　classic　lateral
orbitotomy　to　including　a　generous　marginotomy，
and　removing　the　deep　sphenoid　wing　to　the
superior　orbital　fissure　with　exposure　of　the　dura
of　the　temporal　fossa　as　necessary，　provides　excel一
lent　exposure　of　the　lateral　orbital　apexi7）．
Tumors　of　the　apex　including　those　that　extend
slightly　into　the　cavernous　sinus，　can　be　removed
from　the c anial　nerves　and　extraocular　muscle
origi s in　en　face　fashion，　providing　optimal
ability　to identify　the　delicate　neurovascular
structures　of　the　orbital　apex　and　to　avoid　dam－
aging　them．　The　operating　microscope　is　used　for
visualization．
Case　4．
　　The　important　technical　points　are　listed　here．
The　 yel d　crease　incision　is　performed　as　indi－
cated　above．　Once　the　bony　orbital　rim　is　dis－
sected，　ahd　the　temporalis　muscle　removed　from
its　lat ral　aspect，　bony　incisions　are　performed　in
wide　fashion，　 bove　the　fronto　zygomatic　suture，
and　inferiorly　to　include　part　of　the　takeoff　of　the
zygomatic　arch．　The　osteotomies　are　connected
poste iorly　using　osteotomes　and　mallet，　and　then
the　lateral　orbital　wall　is　removed．
　　Under the　operating　microscope，　a　diamond
burr　drill　is　used　to　remove　the　remainder　of　the
outer table　and　diploe　of　the　greater　wing　of　the
sphenoid．　The　bone　is　meticulously　thinned　until
only　a　very　thin　layer　of　bone　overlying　the　dura
of　remains．　Small　areas　of　the　dura　may　be
exposed，　but　penetration　is　carefully　avoided．　The
bone　is　removed　until　the　superior　orbital
fissure　is　achieved．　so　that　there　is　excellent　visu一
　　　　　　　　　　　　　　　　’
alization　of　the　periosteum　overlying　the　annulus
of　Zinn　and　superior　orbital　fissure．　The　orbital
apex　can　then　be　entered　by　opening　the　perios－
teum　either　above　or　below　the　lateral　rectus
muscle，　and carefully　dissecting　under　direct
visualization　the　cranial　nerves　that　occupy　the
orbit l　apex． H mostasis　is　achieved　with　bipolar
cautery，　and　a　suture　through　the　tumor　is　often
usefu1　t 　provide　anterior　traction．
Coronal　lncision
　　The　coronal　approach　to　the　orbit　is　extremely
versatilei8）． lt　is　usefu1　for　superior　orbital　tumors
in　the　extra－periorbital　space；　mucoceles　are　the
clas ic　example　 f　this　type　of　process　and　are　very
effic ently approached　in　this　fashion．　Deep
orbital　proc sses　medially　are　well　approached；
the　optic　nerve　canal　ring　can　be　easily　visualized．
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Orbital　trauma　and　orbital　bony　reconstructions
are　ideally　approached　in　this　fashion，　sometimes
combined　with　transconjunctival　or　sublabial　inci－
sions．　Bone　grafts　or　temporalis　fascia　grafts　are
easily　harvested　through　the　same　incision　when
indicated．　Coronal　brow　elevation，　upper　face　lift，
and　glabellar　musculature　excision　and　sculpting
can　be　accomplished　concurrently　if　indicated．
　　The　coronal　approach　provides　wide　access　to
both　orbits　for　orbital　decompression．　lt　is　not
necessary　to　remove　hair，　and　the　cosmesis　is
superb　especially　in　a　woman；　men　must　accept
the　possibility　that　the　scar　will　become　visible　if
male　pattern　baldness　leads　to　loss　of　hair　over
the　coronal　line．　Although　360　degree　access　to
the　orbital　walls　is　provided，　the　medial　and
lateral　walls　are　particularly　well　visualized．　Com－
plications　specific　to　the　approach　include　numb－
ness　in　the　superior　orbital　nerve　distribution，
hair　loss　at　the　sight　of　the　incision，　temporalis
muscle　atrophy　with　late　depressed　contour
abnormality，　and　facial　nerve　damage　（extreme
care　must　be　taken　to　follow　the　plane　of　the
periosteum　and　deep　temporalis　fascia　in　the　area
just　above　the　lateral　superior　orbital　rim　to　avoid
injuring　the　nerve　which　runs　in　the　superficial
temporalis　fascia）．　These　complications　can　be
minimized　by　carefu1　technique　and　awareness　of
key　anatomic　relationships．
　　Preoperatively，　evaluation　of　the　patient’s　fore－
head，　hairline，　and　hair　“density”　factor　into　the
decision　regarding　whether　or　not　to　use　the　coro－
nal　approach　and，　if　so，　whether　to　employ　a　pre－
trichial　（hairline）　or　posthairline　scalp　incision．
The　coronal　approach　is　primarily　employed　in
women　due　to　the　high　incidence　of　male－pattern
baldness　in　men，　which　may　expose　the　surgical
scar．　The　posthairline　incision　conceals　the
wound　quite　well　in　women，　but　this　will　usually
move　the　hairline　posteriorly　and　increase　the　ver－
tical　height　of　the　forehead．　Therefore，　in
patients　with　a　“large　forehead”　（high　hairline），
one　may　opt　for　a　pretrichial　incision　which　will
reduce　the　vertical　height　of　the　forehead　by
resecting　a　portion　of　the　superior　forehead　just
anterior　to　the　hairline．
　　The　posthairline　coronal　approach　will　be
described．　With　the　patient　under　general　anes一
thesia，　the　hair　is　parted　and　braided　along　the
proposed　coronal　incision　line，　using　K－Yjelly　to
keep the　hair　out　of　the　surgical　field．　The　inci－
sion　line　usually　extends　from　the　superior－most
asp ct　（mid－helix）　of　one　ear　along　the　scalp　to
the　co responding　region　of　the　other　ear．　Con－
tinuing　the　incisio 　anterior，　or　posterior，　to　the
ear　will　“relax”　the　scalp／forehead　flap　addition－
ally　and　allow　better　exposure　of　the　inferior
orbit　Local　anesthetic　solution　containing　O．5910
1ido aine　with　1：200，000　epinephrine　and
hyaluronidas 　is　injected　subcutaneously　along
the　coronal　incision　line　and　between　the
superior　edge　of　the　ear　and　the　lateral　canthus
bilaterally　to provide　hemostasis．　Additional　local
anesthetic　may　be　placed　in　the　orbit．　Supraor－
bital　nerve　blocks　with　bupivicaine　may　be　admin－
istered　for　postoperative　analgesia．　lntravenous
corticosteroids　and／or　antibiotics　may　also　be
give 　intraoperatively，　at　the　discretion　of　the
su geon．
　　After　a full　b tadine　prep　of　the　face　and　hair，
the　coronal　scalp　incision　is　made　with　a判5
blade　and carried　down　to　periosteum，　entering
the　subgaleal （preperiosteal）　plane．　Dissection　in
this　loose　areolar　tissue　plane　is　easier．　Bleeding
from　the　wou d　edge　may　be　controlled　with
Raney clips　and　careful　bovie　cautery，　as　signifi－
cant　blood　loss　may　result　from　this　scalp　wound．
Excessive　cautery　near　the　hair　follicles　should
avoided to　prevent　hair　loss，　although　a　segment
of　scalp　along　the　anterior　edge　of　the　incision　is
ften　excised　at　the　end　of　surgery．　The
scalp／forehead　flap　is　elevated　with　blunt　（with
the　surgeon’s　finger　or　a　“垂?ａｎｕｔ”）　or　sharp　dis－
section　（with　scissors）　and　carried　inferiorly　to
th lower　forehead　in　the　subgaleal　plane，
approximat ly　1．5－2　cm　above　the　orbital　rim．　At
t point，　periosteum　is　incised，　and　the　dissec－
t on　is　continued　down　to　the　superior　orbital
rims　in　the　subperiosteal　plane　with　a　periosteal
elevator　in　order　to　avoid　injury　to　the　supraorbital
eurovascular　bundles　and　facial　nerve　branches．
　　Dissection　over　the　temporalis　fossa　also　carries
the　risk　of　facial　nerve　injury，　and　careful
attention　to　the　plane　of　surgical　dissection　is
essential．　The frontal　（temporal）　branches　of　the
facial　nerve　lie　within　the　deeper　layers　of　the
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superficial　temporal　fascia　（temporoparietal　fas－
cia），just　superficial　to　the　deep　temporalis　fascia．
Therefore，　while　dissection　directly　against　the
anterior　surface　of　the　deep　temporalis　fascia　may
avoid　the　facial　nerve，　a　surgical　plane　within　the
deep　temporalis　fascia　（via　lamellar　dissection）　or
beneath　the　deep　temporalis　fascia　（between　the
fascia　and　the　temporalis　muscle）　may　be　safer．
Inferior　dissection　in　the　plane　within　or　beneath
the　deep　temporalis　fascia　leads　to　Yasargil’s
（superficial　temporal）　fat　pad，　which　lies　just
superior　to　the　zygomatic　arch　where　the　tempo－
ralis　fascia　has　divided　into　two　layers．　If　the
fronal　branch　of　the　facial　nerve　is　damaged，　then
paralysis　（usually　transient）　of　the　frontalis　mus－
cle　and　possibly　the　superior　orbicularis　muscle
may　result．　Relaxing　incisions　are　made　in　the
deep　temporalis　fascia　superolaterally，　and　the
temporalis　muscle　is　dissected　off　the　bone　of　the
anterior　temporalis　fossa　with　cutting　cautery　and
a　periosteal　elevator，　exposing　the　external　aspect
of　the　lateral　orbital　wall．　This　leaves　a　stump　of
muscle　anteriorly　to　which　one　may　reattach　the
recessed　temporalis　muscle　at　the　end　of　the　case．
More　recently，　the　authors　have　left　the　tempo－
ralis　muscle　attached　to　the　reflected　scalp　flap，
disinserting　the　temporalis　muscle　as　soon　as　it　is
encountered．　This　avoids　additional　dissection
along　the　anterior　surface　of　temporalis　muscle
and　violation　of　Yasargilis　fat　pad，　causing
atrophy　and　inferior　displacement　of　the　fat
pad，　which　may　result　in　temporal　“wasting”
（Concavity）i9）．
　　A　subperiosteal　plane　is　developed　along　the
superior，　medial　and　lateral　orbital　rims　and　into
the　orbit　along　the　corresponding　orbital　walls
with　a　periosteal　elevator．　The　supraorbital　neu－
rovascular　bundle，　which　may　be　associated　with
a　foramen　or　a　notch　at　the　superior　orbital　rim，
must　be　approached　carefully．　lf　the　supraorbital
neurovascular　bundle　emerges　from　a　foramen，
then　the　canal　may　be　opened　with　an　osteotome
to　free　the　nerve，　providing　better　surgical　expo－
sure　of　the　orbit．　The　trochlea　is　disinserted
superonasally　with　the　periosteum，　and　the
medial　canthal　tendon　may　be　disinserted，
although　this　is　generally　unnecessary．　Care　must
be　taken　to　remain　in　the　subperiosteal　plane　in
the　orbit　to　avoid　the　introduction　of　orbital　fat
into　the　 urgi al　field，　which　will　interfere　with
visualization　for　the　remainder　of　the　procedure．
Therefore，　an　attempt　should　be　made　to　keep
the　per osteum　intact　until　the　end　of　the
procedure．
　　The　coronal approach　requires　increased　oper－
ative　time　 nd　is　only　used　when　the　eyelid　crease
incis on　will　not　provide　adequate　exposure　or
vi ualiz tion．　Combined　intraorbital　and　extraor－
bital　acces to　the　lateral　wall　allows　surgical　ver－
satility：　deep　lateral　decompression　with　sphenoid
ing　removal，　inferolateral　decompression　with
inferior　orbital　fissure　deskeletonization．　limited　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’
lateral　approach　with　rim　intact，　and　lateral　wall
remova 　w th　advancement　and　valgus　rotation　are
all　access ble　through　this　approach　and　allow
considerable　finesse　in　grading　the　surgery
dependi g on　the　preoperatively　determined
amount　of　desired　volume　expansion．
Case　5．
Orbital　Decompression
　1　am aggressive　in　recommending　orbital
decompression　to　patients　with　proptosis　from
thyroid　related　orbitopathy　or　non－Graves’
causes20・2i）． Soft　tissue　repositioning　over　proptotic
globes　is　ae thetically　and　functionally　subopti－
mal．　Traditiona 　orbital　decompression　tech－
niques　with　removal　of　the　floor　and　medial　wall
are　unbalanc d　 nd　have　a　rate　of　consecutive
str bismus　（as　much　as　3090）22）　that　is　unaccept－
able．　1　have　evolved　a　stepladder　approach　to
orbital　decompression　that　takes　advantage　of　the
lateral　wall　and　intraconal　orbital　fat　removal　to
m imize　complications　and　maximize　gradeabil－
ity，　to　allow　me　to　more　confidently　approach
orbital　decompression　in　patients　with　small　（but
significant）　amounts　of　proptosis．
　　The　indications　for　orbital　decompression　have
evolved substantially　as　a　result　of　three　processes．
First　of　all，　our　understanding　of　the　natural　his－
tory　of　the disease　and　of　the　management　of　the
disease　 　the　inflammatory　vs．　noninflammatory
phas 　has ma e　surgery　for　optic　neuropathy　less
common28・24）．　Second　of　all，　improved　surgical
t chniques　have　allowed　us　to　become　more
aggressive　in　cases　of　disfiguring　proptosis．　Third
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of　all，　our　increasingly　sophisticated　patient
population　is　less　tolerant　of　the　changes　in
appearance　and　comfort　that　characterize　post
inflammatory　congestive　Gravesi　orbitopathy，　and
are　more　likely　to　request　surgery．　We　now　better
appreciate　the　phenomena　of　compressive
orbitopathy：　the　diffuse　pressure，　pain，　discom－
fort，　and　congestive　edema　that　characterize　the
tight　postinflammatory　orbit　and　which　respond
well　to　decompression　surgery．
　　The　most　important　characterization　of　orbital
decompression　has　to　do　with　the　bony　surface
that　is　removed．　ln　practical　terms，　there　are　four
surfaces　of　the　orbit　that　are　available　for　decom－
pression．　First　of　all，　there　is　the　medial　wall　over－
lying　the　ethmoid　sinuses．　The　posterior　medial
wall　overlies　the　apical　portion　of　the　musclesjust
anterior　to　the　annulus　of　Zinn，　and　decompres－
sion　in　this　area　is　often　performed　to　treat
compressive　optic　neuropathy．　The　second　bony
surface　is　the　floor　of　the　orbit，　overlying　the　max－
illary　sinus．　The　third　area　is　the　anterior　lateral
wall　which　includes　the　zygoma　surrounding　the
anterior　tip　of　the　inferior　orbital　fissure，　which
can　be　decompressed　out　to　temporalis　muscle
and　buccal　fat．　The　fourth　area　is　the　deep　lat－
eral　wall．　This　consists　of　the　bulk　of　the　greater
wing　of　the　sphenoid　which　is　comprised　of　thick
bone　in　the　area　between　the　inferior　and
superior　orbital　fissure，　and　also　the　lesser　wing
anterior　to　the　tip　of　the　superior　orbital　fissure
including　the　fossa　of　the　lacrimal　gland．　Decom－
pression　into　this　space　is　limited　by　the　deepest
portion　of　the　temporalis　muscle　fascia　and　by　the
dura　of　the　anterior　and　middle　cranial　fossa．　The
roof　of　the　orbit　could　be　considered　part　of　this
region，　but　actually　the　roof　itself　consists　only　of
thin　bone　bordering　the　frontal　cranial　fossa，　and
removal　of　this　thin　bone　does　not　provide　any
significant　volume　expansion．　The　classic　neuro－
surgica125・26）　approaches　achieved　their　volume
expansion　by　removing　the　deep　superolateral
areas　of　thick　bone．　With　appropriate　anatomic
knowledge，　this　bone　can　be　removed　extracra－
nially　through　cosmetically　hidden　incisions　by
the　orbital　surgeon．
　　A　number　of　different　incisions　can　be　used　to
approach　these　four　bony　surfaces　and　to
appro ch　the　intraconal　fat．　Cutaneous　ap－
proaches　such　as　the　Lynch　incision　medially　and
the　trans－eyelid　approach　inferiorly　are　effective
from　a　 echnical　standpoint　but　produce　visible
scars　particularly　in　the　case　of　the　medial　cuta－
neous　（Lynch）　incision．　Hidden　incisions　are
preferable．　These　include　the　medial　conjunctival
（tr ns aruncular），　inferior　conjunctival，　eyelid
crease，　and　transcoronal．　The　transcaruncular
and　inferior　fornix　incision　provide　wide　access
to　 he　medial　wall　and　floor．　The　eyelid　crease
incisi 　provides　access　to　the　superficial　and　to
the　d ep lateral　surface；　access　to　the　deepest
orbit　is　somewhat　tight　through　the　eyelid　crease
access．　The　t anscoronal　approach　provides　access
to　all　fou surfaces，　and　provides　the　best　expo－
sure　of the　deep　lateral　orbit．　For　maximal　bone
removal，　the　widest　exposure　is　obtained　through
a　coronal　approach．　The　coronal　approach　pro－
vides unimpe ed　access　to　the　deep　lateral　orbit
which　is　superior　to　a　direct　lateral　orbitotomy．　lt
leaves　n 　visible　scar　（assuming　an　adequate　hair－
line）　and　allows　performance　of　a　simultaneous
upper　facelift　when　desired．　After　elevating
the　medial canthal　tendon　and　lacrimal　sac　from
their　p riosteal　attachment，　excellent　exposure
is b ained　for　medial　and　inferior　orbital
decompression．
　　Another　hidden　approach　is　the　transantral
approach，　but　this　provides　access　only　to　the
flo 　and　medial　wall　and　often　requires　removal
of　the　bony　strut　between　the　ethmoid　and　max－
illary　sinuses35）．
　Combining　these　various　available　bony　sur－
faces　（and　f t excision）　with　various　available　inci－
sions　results　in　a　wide　scope　of　surgical　options
for　decompression．　Surgery　is　individualizedi．
1　believe　the　lateral　orbital　wall　should　be　the　first
area for　decompression，　combined　with　orbital　fat
remov l　whe 　fat　is　available．　This　represents
a　signif cant　departure　from　the　traditional
ap roach　th 　began　with　inferomedial　decom－
pression．　However，　inferomedial　decompression，
even　with　c eation　of　a　strut　at　the　ethmoid　max－
illary junction，　has　a　significant　risk　of　consecu－
tive　diplopia　and　globe　displacement36）．　The
inuses ar 　violated　and　chronic　sinusitis　can
result，　especially　if　the　osteomeatal　complex　is
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compromised．　The　dura　above　the　fovea　eth－
moidalis　is　not　easily　visualized，　and　laceration
can　result　in　intracranial　bleeding　or　chronic　CSF
leak．　By　contrast，　lateral　decompression　has　less
risk　of　inducing　consecutive　diplopia　since　the
muscle　cone　is　not　shifted　inferomedially．　lf　dural
exposure　is　necessary　for　maximal　decompres－
sion，　this　is　accomplished　under　excellent　visual－
ization　and　the　risk　of　CSF　leak　is　minimized　both
by　better　exposure　and　by　the　lack　of　a　potential
extemal　drainage　pathway．　Up　to　5　cc　of　bony　vol－
ume，　and　at　least　6　mm　of　globe　retrodisplace－
ment，　is　available　in　lateral　orbital　decompres－
sion．　“Woody”　orbits　with　little　ability　to　expand
their　shape　or　respond　to　fat　excision　can　be
decompressed　by　removing　the　deep　lateral　wall，
allowing　the　orbit　to　move　directly　posteriorly．
The　lateral　orbit　can　be　approached　through　hid－
den　incisions　either　through　a　coronal　flap，　which
I　use　for　cases　in　which　maximal　decompression
is　needed，　or　through　an　upper　eyelid　crease　inci－
sion　which　1　find　usefu1　for　the　majority　of　cases
in　which　1　intend　to　move　the　globe　back　3　to
smm．
　　Traditional　lateral　orbital　decompressions　in
which　the　anterior　segment　of　the　lateral　wall　is
removed　to　allow　lateral　soft　tissue　prolapse　offer
limited　volume　expansionii・27N8i）．　A　great　deal　of
additional　soft　tissue　expasion　can　be　obtained
not　only　laterally　but　also　posteriorly　by　removing
with　a　high　speed　surgical　drill　the　deep　portion
of　the　sphenoid　wing．　The　sphenoid　trigone
forms　a　“door　jam”　which　severely　limits　lateral
expansion　of　the　orbit．　When　it　is　remoVed　back
to　the　cortical　bone　overlying　the　middle　cranial
fossa　and　lateral　to　the　anterior　cranial　fossa，　the
orbit　obtains　considerable　lateral　and　posterior
expansion．　Thinning　of　the　greater　wing　of　sphe－
noid　directly　posterior　to　the　orbit　may　allow
proptosis　reduction　in　cases　of　“woody”　orbits　that
have　little　ability　to　enlarge　their　shape　laterally
but　may　move　as　a　unit　directly　posteriorly．　Post－
operative　CT　scans　demonstrate　this　phenomena．
　　There　are　three　areas　of　bone　within　the　deep
lateral　orbit　which　are　available　for　removal　in
deep　lateral　orbital　decompression　surgery：　the
doorjamb　in　the　greater　wing　of　the　sphenoid，　the
tacrimal　kayhole　in　the　frontal　and　zygomatic　bone，
and　the　basin　of　the　inferior　orbitalfisszare　within　the
later l　maxilla　（Figure　9）．　The　average　total　bone
volume available　for　removal　from　the　combined
th e　areas　i 　5．6　cc’s．　Averages　for　the　door　jam，
lacrimal　keyhole， and　basin　are　2．9　cc’s，　1．2　cc’s，
an 　1．5　cc’s　respectively．　The　deep　lateral　orbital
wall　can　provide　significant　room　for　volume
expansion，　and　1　have　observed　that　up　to　6　mm
of proptosis　reduction　can　be　obtained　utilizing
the　lateral　wall　 one32）．
　Most　cases　do　not　require　maximal　bone
removal，　and　the　eyelid　crease　incision　is　consid－
erably more　rapid　than　the　coronal　approach．
The　eyelid crease　incision　is　well　hidden　cosmet－
ically　a d　offers　excellent　exposure　to　the　three
areas　of　thick　bone　in　the　lateral　wall，　as　discussed
above．　Th 　rim　can　be　left　intact，　and　bone
sculpted　from　each　of　the　three　areas　in　graded
fashion．　 n　part ular，　the　lacrimal　keyhole　is　eas－
ily ac essed　through　the　eyelid　crease　incision，
and　thick　bone　can　be　removed　all　the　way　back
to　the　superior　orbital　fissure，　providing　at　least
2　cc　of　volume　expansion．
　　Intraconal　orbital　fat　can　be　removed　from
either　the　eyelid　crease　or　coronal　incisions，　and
also　through　an　inferior　fornix　conjunctival
approach．　A　very　significant　change　in　surgical
philosophy　 nd　technique　involves　a　new　enthu－
siasm　to　remove　intraconal　orbital　fat　in　cases
characterized　by　enlargement　of　the　fat　compart－
ment　（as　o posed　to　primary　extraocular　muscle
enlargement）．　Although　1　shared　many　surgeons’
reluctance　 o　enter　the　muscle　cone　and　remove
fat　when　1　first　read　the　reports　in　the　plastic
surgery　literature33），　1　first　timidly　and　then　more
aggressively　began　removing　orbital　fat　and　some－
what　to　my　surp se　1　have　not　noted　complica－
ions　related　to　removal　of　as　many　as　6　cc’s　of
int aconal　f t．　Trokel　and　Kazim　have　published
a　large　series　reflecting　the　safety　and　efficacy　of
intraconal　fat　remova184）．　Removing　2　to　5　cc’s　of
in rac nal　fat　between　the　lateral　rectus　and　infe－
rior　rectus　provides　additional　proptosis　reduc－
tion　 　patients　with　non－woody，　freely　flowing　fat．
　　Anothe 　surgical　option　is　use　of　the　orbital　rim
onlay　graft　that　has　been　designed　for　me　by
Porex　Corporation　（College　Park，　GA）9）．　1　have　no
financial　 nter st　in　this　device．　The　rim　onlay
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graft　is　placed　in　a　subperiosteal　plane　through
a　coronal，　canthoplasty，　or　eyelid　crease　incision．
It　advances　the　position　of　the　inferolateral　rim
and　lateral　canthus，　reducing　the　disparity
between　these　support　structures　and　the　promi－
nent　globe．　ln　cases　that　cannot　be　maximally
decompressed　because　of　patient　desires　or
medical　considerations，　the　rim　onlay　graft　is
a　valuable　technique　to　address　bony　structural
disproportions　in　the　globe－eyelid　relationship．
It　can　be　added　to　decompression，　or　used　as　an
alternative．
　　1　am　evolving　toward　a　philosophy　of　utilizing
graded　removal　of　the　three　areas　of　thick　bone
in　the　lateral　wall　as　my　first　approach　in　cases
without　compressive　optic　neuropathy，　adding
intraconal　fat　removal　in　most　cases87）．　The　eyelid
crease　incision　is　used　most　often，　and　the　coro－
nal　approach　is　used　for　the　patient　who　needs
maximal　decompression．　For　patients　with　more
proptosis　than　can　be　reduced　through　lateral
wall　decompression　alone，　the　medial　wall　is
added　as　a　second　wall，　through　a　transcaruncu－
lar　（Baylis）　approach　（or　through　the　coronal
approach　if　this　has　been　chosen．）　The　orbital
floor　is　now　my　third　wall　and　it　is　utilized　only
rarely，　for　maximal　proptosis　（more　than
gmm）．
　　Carrying　this　paradigm　further，　the　floor　（with
preservation　of　the　maxillary　ethmoid　strut）　is
now，　for　me，　the　third　wall　for　decompression　in
cases　that　require　maximal　retrodisplacement；
when　all　four　surfaces　are　combined，　as　much　as
10mm　retrodisplacement　can　be　obtained．　The
floor　can　be　approached　through　the　caruncular
incision，　through　a　separate　fornix　incision，
through　a　coronal　incision，　or　through　a
transantral　or　endoscopic　nasal　approach．　The
transantral　and　transnasal　approaches　do　not
allow　easy　sparing　of　the　ethmoidal　maxillary
strut，　and　are　now　only　rarely　used　in　my　practice
for　inferomedial　decompression．
　　Orbital　decompression　is　effective　therapy　for
compressive　neuropathy，　disfiguring　proptosis，
and　congestive　orbitopathy．　Newer　techniques
and　philosophies　allow　us　to　be　more　confident
of　our　ability　to　grade　the　decompression　and
reduce　consecutive　diplopia　and　other　complica一
tions．　Utilizing　 idden　incisions，　1　now　use　the
superficial　and　deep　lateral　orbital　wall，　with　fat
removal　when　possible，　as　the　first　surfaces　for
decompression，　adding　the　medial　and　inferior
walls　when　necessary．
　　　　　　　　　　　　　　　　　Summary
　　This　flexible　approach　allows　the　surgeon　to　the
best　help　each　individual　patient　with　orbital　dis－
ase．　Addi ally，　the　chance　to　use　one’s　imag－
ination　in　customizing　the　surgical　approach　to
every　patient　adds　to　the　intellectual　challenge
and　the　enjoyment　of　orbital　surgery．
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